HOLTEK 


Series of Encoders 





Features 


* Operating voltage: 
- 2.4V-5V for the HT 12A/B/C 
- 2.4V~12V for the HT 12E 
* Low power and high noiseimmunity CMOS 
technology 
¢ Low stand-by current 
* Minimum transmission word: 
- Four words for the HT12E 
- One word for the HT 12A/B/C 


Applications 


Burglar alarm system 
Smoke and fire alarm system 
Garage door controllers 

Car door controllers 


General Description 


The 2” encoders area series of CMOS LSIs for 
remote control system applications. They are 
capable of encoding information which consists 
of N address bits and 12-N data bits. Each 
address/data input can be set to one of the two 
logic states. The programmed addresses/data 
are transmitted together with the header bits 


Selection Table 


¢ A built-in oscillator with only a 5% resistor 
¢ HT12A/B/C with a 38K Hz carrier for I nfra- 
Red transmission medium 
* Data code polarity: 
- HT12A/C/E: Positive polarity 
- HT12B: Negative polarity 
¢ Minimal external components 


Car alarm system 

Security system 

Cordless telephones 

Other remote control systems 


via an RF or an Infra-Red transmission me- 
dium upon receipt of a trigger signal. The capa- 
bility to select a TE trigger on the HT12E or a 
DATA trigger on the HT12A/B/C further_en- 
hances the application flexibility of the DM ce 
ries of encoders. The HT12A/B/C additionally 
provides a 38K Hz carrier for Infra-Red systems. 












































Function| Address | Address/ | Data : : Carrier | Negative 
Item No. |Data No.| No. Oscillator Trigger Package Output | Polarity 
HT12A 8 0 a | SET peep | Soap.) sek Ha | No 
HT12B 8 0 4 | 455K Hz | pg_pii | 38 BEE | 38K Hz | Yes 
0 a 16 DIP/ 

HT12C 0 10 | 45K Bz | p2~pi1 | 16 SOP | sex Hz | No 
2 18 DIP 
map | 18 DIP/ 

HT12E 8 4 0 oscillator TE 20 SOP No No 


























Note: Address/Data represents pins that can be address or data according the decoder requirement. 
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Block Diagram 











TE trigger 
HT 12E 
OSC2 OSC1 
pposeesesees Op------ Opnsnsnnscscecnsercesencesencecenctcencrennenceteneccencrceneneny 
TE +3 Divider Data Select DOUT 
' & Buffer ; 
AO +12 Counter & Sync. 
Pood 1 of 12 Decoder Circuit ' 
} + } | 12 Transmission 
i ft | Gate Circuit 
a | 
VDD VSS 
DATA trigger 
HT 12A/B/C 


+ 576 Divider Data Select 
& Buffer 
+12 Counter & 
12 Transmission 1 of 12 Decoder 


Gate Circuit 
Binary Detector 


Data VDD VSS 
















Note: The address data pins are available in various combinations 
(refer to the address/data table). 
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Pin Description 


gi2 Series of Encoders 





















































; Internal so ak 

Pin Name | 1/O Connection Description 

CMOS IN 

Pull-High 
AO~AT (HT12A/B/C) _| |nput pins for address AO~A7 setting 

NMOS They can be externally set to VDD or VSS. 
TRANSMISSION 
GATE (HT12E) 
NMOS Input pins for address/data AD8~AD11 setting 
AD8-~AD11 | | | TRANSMISSION | They can be externally set to VDD or VSS (only for the 
GATE (HT12E) | HT12E). 

CMOS IN Input pins for data D2~D11 setting and transmission 

D2~D11 Pull-Hich enable, active low 
9 They can be externally set to VSS or left open (see Note). 

DOUT O CMOS OUT Encoder data serial transmission output 

CMOSIN Latch/Momentary transmission format selection pin: 
L/MB Pull-Hich Latch: Floating or VDD 

9 Momentary: VSS 

=> CMOS IN os . 
TE | Pull-High Transmission enable, active low (see Note). 
OSC1 | OSCILLATOR 1 | Oscillator input pin 
OSC2 O | OSCILLATOR 1 | Oscillator output pin 
X1 | OSCILLATOR 2 | 455KHz resonator oscillator input 
X2 O | OSCILLATOR 2 | 455KHz resonator oscillator output 
VSS | — Negative power supply (GND) 
VDD | — Positive power supply 




















Note: D2~D11 are all data input and transmission enable pins of the HT12A/B/C. 
TE is a transmission enable pin of the HT12E. 
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Approximate internal connection circuits 

















NMOS CMOS IN 
TRANSMISSION Pull-High CMOS OUT OSCILLATOR 1 

GATE 

t | SF LUIS «| osei tee. 





a5 










OSCILLATOR 2 


x1 | X2 








Absolute Maximum Ratings 


Supply Voltage (HT 12A/B/C) ....... -0.3V to 5.5V Supply Voltage (HT12E).......... -0.3V to 13V 
Input Voltage... ee Vss-0.3 to Vpp40.3V Storage Temperature... -50°C to 125°C 
Operating Temperature............ -20°C to 75°C 


Electrical Characteristics 






















































































HT12A/B/C (Ta=25°C) 
Test Condition . ; 
Symbol Parameter Min. | Typ.| Max. | Unit 
Vpp Condition 
Vpb Operating Voltage — — 2.4 3 5 V 
3V ; — 0.1 1 pA 
ISsTB Stand-by Current Oscillator stops. 
5V _— 0.1 1 pA 
' . Rae ; 3V_|Noload — 200 400 pA 
DD perating Curren 
: VoH=0.9V pp (Source) -1 -1.6 _— mA 
Ipout | Output Drive Current 5V 
Vot=0.1V pp (Sink) 2 3.2 _— mA 
VIH "H" Input Voltage = = 0.8Vpp | — VDD Vv 
VIL "L" Input Voltage — — 0 — |0.2Vppd) V 
D2~D11 Pull-High 
RDATA Redietanice 5V_ | VpaTa=0V — 150 300 KQ 
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HT12E (Ta=25°C) 
Test Condition : . 
Symbol Parameter Min. | Typ. | Max. | Unit 
Vpp Condition 
Vpb Operating Voltage — — 2.4 5 12 V 
3V ; — 0.1 1 pA 
IsTB Stand-by Current Oscillator stops. 
12V — 2 4 pA 
3V — 40 80 A 
Ipp Operating Current me si 
12v | Fosc=3KHz = 150 | 300 | pA 
: Vou =0.9Vpp (Source) -1 -1.6 — mA 
IpoutT | Output Drive Current 5V 
VoL=0.1Vpp (Sink) 1 1.6 — mA 
VIH "H" Input Voltage = — 0.8Vpp | — VDD Vv 
VIL "L" [nput Voltage — = 0 — |0.2Vppd| V 
Fosc | Oscillator Frequency 5V_ | Rosc=l.1MQ _— 3 _— KHz 
RTE TE Pull-High Resistance | 5V | VTE=0V — 15 3 MQ 
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Functional Description 


Operation 

The 2” series of encoders begins a 4 word transmission cycle upon receipt of a transmission enable 
(TE for the HT12E or D2~D11 for the HT12A/B/C, active low). This cycle will repeat itself as long as 
the transmission enable (TE or D2~D11) is held low. Once the transmission enable returns high the 
encoder output completes its final cycle and then stops as shown in Fig.1 for the HT12E andin Fig.2,3 
for the HT12A/B/C. 





TE 
—>| ke <1 word 
Encoder 
DOUT 
Transmitted 
k¢— 4words —>| }<¢— Gontinusuisty —1] 4 words >| 


Fig.1 Transmission timing for the HT12E 


D8~D11 
Key-in 


—>| Ke <1 word 
eae with 38KHz carrier 
>) ke 1 word j<— Jransmitted —p»| be 1 word 


Continuously 
Fig.2 Transmission timing for the HT 12A/B/C (L/MB = loating or VDD) 


D8~D11 
Key-in (all data=1) 


—>| ke <1 word l¢-7 words >| 
Encoder 
DOUT 
—>| }€7 words] }<— Jransmitted —p} b-1 word 


1 word (all data=1) Poninuouely 


Fig.3 Transmission timing for the HT12A/B/C (L/MB=VSS) 


Information word 

L/MB is the Latch/Momentary type selection pin. If L/MB=1 the device is in the latch mode (for use 
with thelatch type of data decoders). When thetransmission enableis removed during a transmission, 
the DOUT pin outputs a complete word and then stops. On the other hand, if L/MB =0 the device is in 
the momentary mode (for use with the momentary type of data decoders). When the transmission 
enable is removed during a transmission, the DOUT outputs a complete word and then adds 7 words 
all with the "1" data code. 


An information word consists of 3 periods as illustrated in Fig.4. 


> < 1/3 bit 


<— pilot period (12 bits) —><+ address code period p< eae — 
Fig.4 Composition of information 
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Address/data waveform 


Each programmable address/data pin can be externally set to one of the following two logic states as 
shown in Fig.5 (for the HT 12E) and Fig.6,7 (for the HT 12A/B/C): 


Fosc 
"One" i 


; Address/ ; 
ame Data Bit * 





Fig.5 Address/Data bit waveform for the HT 12E 


eae < 8ktz 
ane ; carrier 
Data Bit 


"Zero" 





> DataBit + 


Address ( : : i 


—> Address Bit + 
Fig.6 Address/Data bit waveform for the HT 12A/C 


The HT12B data code polarity is inverted: 


" 0 38KHz 
One | | carrier 
Data Bit i : : 


"Zero" | 


> DataBit + 


Address ( : i i 


—> Address Bit - 
Fig.7 Address/Data bit waveform for the HT 12B 


The address/data bits of the HT12A/B/C are transmitted with a 38K Hz carrier for Infra-Red remote 
controller flexibility. 
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Address/data programming (preset) 


The status of each address/data pin can be individually preset to logic "high" or "low". If a 
transmission enable signal is applied, the encoder scans and transmits the status of the 12 bits of 
address/data serially in the order AO to AD11 for the HT12E encoder and AO to D11 for the 
HT 12A/B/C encoder. 

During information transmission these bits are transmitted with a preceding synchronization bit. 
But if the trigger signal is not applied, the chip enters the stand-by mode and consumes a reduced 
current which is less than 1A for a supply voltage of 5V. 


Usual applications preset the address pins with individual security codes by the DIP switches or PCB 
wiring, while the data is selected by the push button or electronic switches. 


The following figure shows an application using the HT12E: 


Osci OSC2 
Transmission 
medium 


DOUT 
VDD AO Al A2 A3 A4 AS AB AZT VSS TE AD8 AD9 AD10 AD11 





Thetransmitted information is as shown: 


Pilot | AO Al A2 A3 A4 A5 A6 A7 | AD8 |; ADY |AD10) AD11 
& 
Sync. 1 0 1 0 0 0 1 1 1 1 1 0 






























































Address/Data sequence 


The following provides a table of the address/data sequence for various models of the 2) series encoders. 
A correct device should be selected according to the requirements of individual address and data. 








HOLTEK Address/Data Bits 

PartNo.| 9 1 2 3 4 5 6 7 8 9 | 10 / ll 

HT12A | AO | Al | A2 | A3 | A4 | AS | AG | A7 | DB | DI | DIO | D121 
HT12B | AO | Al | A2 | A3 | A4 | AS | AB | A7 | DB | DI | DIO} D121 
HT12c | AO | Al | D2 | D3 | D4 | DS | DE | D7 | DB | D9 | D10} D121 
HT12E | AO | Al | A2 | A3 | A4 | AS | AB | A7 | ADB) ADO | AD10) AD11 
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Transmission enable 


Series of Encoders 


For the HT12E encoder, transmission is enabled by applying a low signal tothe TE pin. But for the 
HT12A/B/C encoders transmission it is enabled by applying a low signal to one of the data pins 


D2~D11. 


Flowchart 
HT12A/B/C 


Eg Stand-by mode 
Data enable? 


Data with carrier 
serial output 


Data still enabled 2? 


No 









Send the Send 7 times "1" for 
last code all of the data code 


Note: D2~D11 are transmission enables of the 
HT12A/B/C. 
TE is the transmission enable of the 
HT12E. 





HT 12E 


Power on 


z Stand-by mode 
Transmission 

enabled ? 
Yes 


4 data words 
transmitted 


Transmission 
still enabled 


4 data words 
transmitted 
continuously 
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Oscillator frequency chart of the HT12E 


Fosc 





(Scale) Fosc vs supply voltage 
Rose (Q) 
7.00 
! 470K 
, 510K 
6.00 
, 560K 
: 620K 
5.00 
! 680K 
750K 
4.00 : 820K 
: 910K 
1.0M 
(3KHz)3.00 
1.2M 
1.5M 
2.00 : 
2.0M 
1,00 
| | | | | | ! | | | | ! 








2 3 4 5 6 7 8 9 10 11 #12 #413 VDD(V DC) 


The recommended oscillator frequency is Foscp (decoder) = 50 Fosce (HT12E) 


Fosce (HT12A/B/C). 


wile 
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Package Information 


8 Address 8 Address 8 Address 
4 Data 4 Data 4 Data 





0 Address 
10 Data 10 Data 


1 
2 
3 
A 
5 
6 
f. 
8 


HT12C 
- 16 DIP/SOP 
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8 Address 8 Address 8 Address 
2 Address/Data 4 Address/Data 


, 
2 
2 
4 
5 
6 
7 
8 





HT12E HT12E 
-16 SOP -18 DIP 





8 Address 
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Application Circuits 


Application circuit 1 Application circuit 2 
VDD 1000 VDD 1002 
O 





Note: Typical infrared diode: EL-1L2 (KODENSHI CORP.) 
Typical RF transmitter: J R-220 () UWA CORP.) 
TX-99 (MING MICROSY STEM, U.S.A.) 

FD-493TX (FISCHER-OLSEN, GERMANY). 
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